
ave 6,552 articles per cubic centimeter. While this is 

no doubt had a measurement been taken an hour earlier 
it would have yielded a much larger number of particles. 

Although the actual number of particles obtained in 
the downtown section is nearly eight times that obtained 
at the surburban point,, this does not tell the entire story. 
The count at  the American University revealed a con- 
siderable portion of mineral matter and most of the soot 
particles were much smaller than the ones obtained later 
in the day. This is probably accounted for by the 

fess than t B e maximum obtained on April 7, 1925 (11, 

1 

St. Johns, Newfoundland. 
Nantucket _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Hatteras __________._..____ 
Key West __________.__.__ 
New Orleans _____..___.__ 
Swan Island _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Turks Island _ _ _ _ _ _ _  ~ _ _ _ _ _  
Bermuda _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
H o d ,  Azores _________.___ 
Lerwick, Shetland Islands 
Valencia, Ireland _ _ _ _ _ _ _ _ _  
London _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

True -so/'r Tine 

Inches Iwhts Inches 
29.59 -0.37 30.10 17th 28.62 

. 29.97 -0.12 30.44 8th 28.38 
30.10 -0.02 30.48 29th 28.04 
30.09 0.00 30.24 1st 29.82 
30.13 +0.01 30.40 1st 29.76 
29.92 -0.06 30.00 123d 28.84 
30.11 fo.13 30.m 4th 29.94 
30.20 +0.07 30.48 17th 28.70 
30.08 -0.02 30.52 16th 28.62 
29.66 -0.05 30.47 13th 29.19 
29.68 -0.22 30.23 13th 28.83 
28.87 -0.13 30.33 12th 29.34 
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Fro. 1-Curve I. Total thermal energy per square dekameter of horizontal surface to 
be exrwcted at the American Unirersity with a cloudless sky. January 16. .. 
1928 

Curve 11. Actual thermal energy per square dekameter of horizontal surface 
received at the American University, January 16, 1926 

Curve 111. Actual thermal e n e m  per square dekameter of horizontal surface 
received at the National Academy of Science Building, Twenty-first and B 
Streets NW., D .  C., during the morning of January 16, 1920 

fact that the smoke particles obtained at the university 
were the laggards, or articles from smoke of previous 

A most ob'ectionable feature of particles in fresh 

40 per cent tarry products, when the smoke comes from. 
plants not e uipped with an effective smoke consumer- 
and practic 3l y no residences are so equipped. On the 
other hand, a well designed smoke consumer reduces the 
tarry composition to about 1 per cent. 

days so tiny that they ?l ad not yet fallen to the ground. 

smoke is the r' act that they are composed of from 20 to 

NORTH ATLANTIC OCEAN 

By F. A. YOUNQ 

January is considered the stormiest month of the year 
over the North Atlantic and during the current moBth 
the number of days with winds of gale force not only 
exceeded the normal, as shown on the Pilot Chart, over 
the greater part of the ocean, but during the first and 
last decades the wind attained hurricane force over an 
unusually large area. The weather during the latter 

eriod was especially severe and was responsible for the 
Parge number of casualties reported, includin the wreck 

Taken as a whole the month will be remembered as one 
of the most severe on record, and a number of trans- 
Atlantic vessels reported from 4 to 5 separate storms en 
route, coveri 

weather, fog was comparatively rare over the Grand 
Banks, the steamer lanes, and off the European c,oast, 
although unusually revalent in the Gulf of Mexico, 
where it was roportef on 6 days. 

of the Antinoe, Larishn, and a number of ot % er vessels. 

As is often "a t e case dwing protracted periods of stormy 
practically the entire voyage. 

The accompanying Figure 1 shows graphically the 
decrease in the total thermal energy received from the 
sun and sky on a horizontal surface at  both the American 
University and at  the National Academ of Science 
Building, Twenty-first and B Streets N k ., as com- 
pared with a smoke-free sky. Com arison of Curves I1 
and I11 shows clearly the passage o F the cloud from the 
cit to the universit cam us. 

tal surface at  the American University at  11 a. m. was 
11 kilowatts per square dekameter as compared with the 
49 kilowatts that would have been received had the sky 
been free from smoke. Computed on the basis of a 
square mile, or 25,900 square dekameters, the energy 
received with a clear sky becomes 1,269,100 kilowatts, 
and for a smoky sky 284,900 kilowatts. Therefore the 
loss of energy per square mile was nearly 1,000,000 
kilownt'ts per square mile, or sufficient energy to support 
25 million 40-watt lam s. 

Co. informs me that' at  11 a. m. on January 16 in what is 
known as the down-town section of Washington, cover- 
ing about 3% square miles, the electric load was 64,000 
kilowatts, as compared gith an average for this hour in 
January on clear days of 52,000 kilowatts. 

Besides the loss in thermal solar energy due to the 
smokiness of the air over cit,ies, perhaps a more serious 
loss is the almost complete elimination of ultra-violet 
radiation, which recent investigations have shown to be 
of reat physiological im ortance. 

unusual for this city, was no denser than that commonly 
found when light winds prevail in the business centers 
of large cities where bituminous coal is burned (2). 

The intensity of t 9 f  ierma energy received on a horizon- 

Lieutenant Smirno 2 of the Potomac Electric Power 

t h e  Washington smo fi -e cloud of January 16, while 
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TABLE 1.--Averages, departures, and extremes of atmospheric pres- 
sure at sea level. 8 a. m. (seventri-fifth meridian time). North _ _  
Atlantic Ocean, January, 19% 

Date 

28th 
28th 
22d 

a 30th 
318t 
llSt 
14th 
14th 
9th 
23d 
31st 

3d 
- 

1 From normals shown on H. 0. Pilot Chart, based on observations taken at Qreen- 
: And on other dates. 

wich mean noon, or 7 a. m., seventy-0fth meridian. 

Unusually low average pressure prevailed a t  the sta-, 
tions on the American coast north of Nantucket, as well 
as the coast of northern Europe. The average at  Horta 
was near the normal, although winds of force 7 or higher 
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were reported on 13 days a t  that station, the maximum 
being south, force 9, on the 27th. 

Charts VI11 to X I  show the conditions from the 2Sth 
to 31st, inclusive, and while it would be interesting to 
have presented charts for a number of other days, it was 
impracticable to do so on account of lack of space. 

The month began with one depression ove,r Newfouncl- 
land and a second cent8ral near 48" N., 30" W. The 
we.stern LOW was of slight intensity, although from the 
1st to 3d a few report,s of moderate gales were receimd 
from vessels between the .Bermudas and Nova Scot'ia. 
The eastern disturbance, which was off the coast of Scot- 
land on the 3d and 4th was much more active, and on the 
h t  three da s of the month moderate to strong gales re- 

on the 4th heavy weather was encountered over the 
greater part of the ocean west of the twentieth meridian, 
as well as off the coast of southern Europe. 

On the 5th and 6th there was a well-defined dorm area 
between the fortieth and fifty-fifth parallels, west of 
the forty-fifth meridian, where at  times the wind attained 
hurricane force. On the 6th there was also a LOW near 
Father Point, landfwhile a t  the time of observation, 
moderate weather prevailed along the American 
coast, westerly gales occurred later in the day off 
Hatteras. 

On the 7th there was a slight depression in the Gulf of 
Mexico, and northerly winds of gale force were encount- 
ered in the western section. On the same clay there were 
also LOWS central near St. Johns, Newfoundland, and 
Stornoway, Scotland, respectively, with gales over the 
greater art of the steamer lanes, as well as in the vicinity 

central near Charleston, and on the 9th off the coast of 
New Jersey. On the former date moderate gales were 
reported off Hatteras, while by the 9th the storm area 
extended along the coast between Charleston and 
Nantucket. On the 8th the LOW tha.t was near St. 
Johns on the 7th, was c e n t d  near 53" N., 38" W., while 
the European disturbance had moved but little, On that 
date strong westerly gales prevailed west of the thirt'y- 
fifth meridian and southerly winds of gale force were also 
encount,ered between the t.went<y-fift,h meridian and t'he 
British coast. 

On the 9th the greater part of the ocean east of the 
fift -fifth meridian, between the thirty-fifth and fifty- 
fift K parallels, was swept by st,rong gales, which at  times 
attained hurricane force. On t,he 10th the Atlantic coast 
disturbance of the previous clay was about 5' east of 
St. Johns, and the eastern LOW near 50' N., 27' W., the 
weather conditions being similar to that of the 9th except 
that the two storm areas had merged and now extended as 
far west as the sixtieth meridian. The eastern LOW 
moved but little during the next 48 hours, but by the 116h 
the storm area had contract,ed considerably in extent and 
moderate weather was the rule west of the fortieth 
meridian, exce t for moderate northwesterly gales off the 

steamer lanes was storm swept as far south as t,he Azores. 
This disturbance continued to decrease in intensity and 
extent and by the 12th and 13th only scatterecl gale 
reports were received by vessels in the eastern part of the 
ocean. 

On the 14th there was a small, but well-developed, 
depression between the Bermudas and Hatteras that 
moved northeastward along the coast, and on the 15th 
was central near Sable Island, while on both days gales 

vailed over t K e eastern section of the steamer lanes, w P d e  

of the Ip ritish Isles. On the 8th the Gulf depression was 

east coast of % lorida, while the eastern section of the 

prevailed near the respective centers. On the 14th 
and 15th gales were also reported by vessels in widely 
scattered locations in the middle and eastern sections of 
the steamer lanes. 

By the 16th the western disturbance had moved off the 
limit8s of the chart, while the weather over the greater 
part of the ocean was about the same as on the 15th, 
except that a LOW developed near 50" N., 20' W., that 
moved steadily eastward, and on the 17th was off the 
coast, of France where strong westerly gales prevailed. 

The 18th was apparently the quietest day of the 
month, as only two reports have been received of gales on 
that date. 

On the 19th there was a LOW over Nova Scotia and 
Maine with southerly gales as far south as the Bermudas, 
while moderate weather prevailed over the remainder of 
the ocean, except for a disturbance of limited extent near 
50" N., 25" W. 

On the 20th the western LOW was central about 10 
degrees east of St. Johns with the eastern one about the 
same distance west of the west coast of Ireland, and 
vessels near the centers of both depressions reported 
moderate gales. By the 21st the western LOW of the 20th 
was central near 50' N., 30' W., and the eastern over 
Ireland, with gales prevailing over a limited area in the 
vicinity of the former. 

On the 21st there was a depression in the western part 
of the Gulf of Mexico, where on that date and also on 
the 22d, moderate gales occurred. This LOW moved 
northeastward with extreme rapidity, and on the 22d 
was central near the south coast of Newfoundland; 
ales prevailed along the coast between Georgia and Nova 

gcotia, extending as far east as the Bermudas, while 
conditions in mid-ocean had changed but little since the 
21st. 

On the 23d the western disturbance was central about 
10" east of St. Johns; it had increased tremendously in 
intensity and extent since the previous day, the storm 
area extending as far east as the thirtieth meridian. This 
was the beginning of a series of most disastrous storms 
that continued over the steamer lanes with very brief 
intermissions until the end of the month, and was 
responsible for a large number of marhe disasters. On 
the 23d there was also a LOW over Ireland, with westerly 
gales in the southerly uadrants. 

disturbance with westerly gales between the thirty-Hth 
and forty-fifth parallels, while conditions along the 
steamer lanes on this date and the 25th did not M e r  
materially from those of the 23d. 

On the 26th the storm area was restricted to the region 
between the thirty-fifth and Btieth parallels, east of the 
fortkth median.  On the 26th there was,also a sli ht 

that afterwards developed considerably as it moved 
northward. The center of this LOW on the 27th was 
about 10' south of Halifax and on the 28th near Belle 
Isle. On both of these dates gales were encountered 
along the American coast between Hatteras and Halifax, 
while conditions over the eater part of the steamer lanes 

gales were encountered off the coast of Europe. 
Charts I X  to XI  show the conditions for the period 

from the 29th to 31st, when unusually severe storms 
prevailed over the greater part of the steamer lanes, while, 
on the 29th, there was also a "northgr" in the Gulf of 
Mesico. 

On the 24th Belle Is P e was near the center of another 

depression central a short distance north of the Bermu 8 as 

had moderated tempora 3 ' y, although moderate westerly 


